Dwarf coconut seedlings were raised in polybags under four mulching treatments (no mulch, coconut husk, oil palm bunch refuse and grass) and two weeding regimes (designated/ Wo and Wl) in the nursery. Weeding was done once every month in Wl plots whilst Wo plots were left unweeded.
INTRODUCTION
Coconut research has been intensified in recent years in Nigeria because of its increasing demand not only for its oil but as an aesthetic crop. Initially nurseries were conventional on ground beds but these have been replaced in recent times by raising nuts in polybags in which plants have been found to be more vigorous, easier to handle and ball of earth containing the roots is intact at field planting (Chang, 1978; Wuidart, 1981) .
The nuts are grown in polybags for 9-12 months in nurseries before transplanting to the field. During this period there must be adequate maintenance if the plants are to be vigorous and transplantable. Among other cultural practices the polybag must be kept weedfree. Weed competition has been reported to reduce yield in field and plan tation crops in Nigeria (Okigbo, 1978; Oladokun, 1978; Komolafe, 1978; Remison, 1979) . The extent of such reduction is not well known in the nursery. Weeds harm crops by competing directly for light, water and nutrients as well as sometimes by specific inhibitory effects on the crops' root system (allelopathy). Monthly weeding rounds are recommended for both polybags and intervening ground in oil palm nurseries (Bevan and Gray, 1969) . This means about nine or more times for the duration of the plants in the nursery. This is labour intensive and mulching could be one way of reducing the competitive effects of weeds.
The aim of this experiment was therefore to find out the extent to which mulching can reduce competitive effects of weeds in nursery grown coconut seedlings.
MATERIALS AND METHOD
The experiment was carried out at the Nigerian Institute for Oil Palm Research (NIFOR), Near Benin in a rainforest zone with a bimodal rainfall. Dwarf green coco nut variety was used. Seednuts were planted in polybags (35 x 40 cm laid flat, 500 gauge) with a single 2.5 cm inverted V-cut drainage hole in November 1982 and seedlings were selected for uniformity at 2-leaf stage in February 1983. The polybags were spaced 45 x 45 cm apart and the experimental area was peripherally guarded with coconut seedlings.
Four mulching treatments (no mulch, coconut husk, Oil Palm bunch refuse and grass) and two weeding regimes (no weeding, WO and weeding, Wl) were used in a 4 x 2 factorial scheme. Plant height, number of leaves, stem girth and soil temperatures were monitored monthly. Soil temperature was recorded at 1 pm at 10 cm depth. Chemical composi tion of the soil was determined at three months of commencement of mulching treatment and at harvest in November 1983. At harvest the plants were separated into leaves, stem and roots, thoroughly washed and oven dried.
RESULTS
Soil temperatures were only moderately reduced by mulching treatment (Table 2) and were quite significantly greater than atmospheric temperatures.
From February to April 1983, the height of plants mulched with bunch refuse and grass were significantly different from the control and plants mulched with coconut husk (Table 3 ). Significant interaction of weeding x mulching was apparent from May when it became abundantly clear that under the no weeding' regime mulching was beneficial and significantly increased plant height. Conversely, when plants were kept weed free, mulching had no effect on height. Mulching or weeding had no effect on number of leaves or leaf splitting. There was generally no significant difference in stem girth with the three mulch mate rials used. But they differed from the no mulch plots markedly from April to the end of the experiment (Fig. 1) . There was significant weed x mulch interaction in September (P < 0.05) and October (P< 0.01) when under 'no weeding' regime plants mulched with coconut husk had the greatest girth while under weeding regime plants with bunch refuse had the greatest girth. Weed competition had no effect on stem girth from commence ment of the study up to May but from June, it reduced girth significantly (Fig. 2) .
At harvest, leaves formed the greatest proportion of the dry matter (Table 4) ; the mean being 171.6g compared with 20.8 and 43.2 g for stem and roots respectively. There was a significant response (P < 0.05) to mulching treatment in the partition of dry matter to plant parts. Though there was no difference between the mulch materials per se, the control (no mulching) differed markedly. The mean weight with mulching materials was 58.5 , 41.7 and 48.3 % greater than the control for leaves, stem and roots respectively. Total dry matter yield (excluding the nut) increased significantly (P< 0.05) with mulching (Fig. 3) . This was clearly more apparent under 'no weeding' regime. Mulching had no effect on soil chemical composition three months after treatment (Table 5 ) but at the end of the experiment, K content of soil was increased significantly (P < 0.001) ( Table 6 ).Bunch refuse and grass increased K more than other treatments.
Bunch refuse also slightly increased P content and percent carbon. Weed competition reduced P content of soil (P < 0.05), the mean being 24.1 and 27.5 ppm for unweeded and weedfree plots respectively. 
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DISCUSSION
Weed competition reduced the growth of the coconut seedlings a great deal and the unweeded and unmulched plants were not vigorous enough for transplanting (Fig. 4) . Weeds reduced dry matter yield of leaves, stem and roots in unmulched plots by 61.46 and 44 %respectively. These competitive effects were however greatly overcome by mulching. Hence in the mulched plots, irrespective of weeding treatment, dry weight of plant parts did not differ. The major determinants of vigor of nursery seedlings at transplanting stage are height, stem girth and number of green and healthy leaves. These were significantly increased by mulching. Mulching has been widely used for many fruit trees and tropical plantation crops with superficial root systems. A surface mulch has two types of effects on the soil: a characteristic effect, from its being on the surface of the soil, and a general effect, which it would equally well have if it were ploughed into the soil, due to the plant nutrients set free as it decomposes (Russel, 1961). The primary specific effects of the mulch are con fined to the superficial soil layers, which it keeps both cooler and at amoreeven tempera ture and damper and more permeable to water than the unmulched soil Soil temperatures were not very much reduced by mulching in this study presumably due to time of the day (1 p.m.) when the temperatures were taken. Soil moisture content was not monitored in this study but the unmulched plots were visibly much drier and needed more irrigation during dry spells. Mulching presumably slows down the rate of evaporation from a wet soil very considerably.
The chemical analysis of soil at harvest (Table 7) showed that a lot of K was released to the soil by the mulch materials especially oil palm bunch refuse and grass.
G.O. Iremiren (personal comm) also found an increase in soil K and P with the use of bunch refuse in polybag oil palm nurseries. The most satisfactory mulch material has been reported to be finely divided bunch refuse (Hartley. 1977; Anon, 1982) . Large quantities of K are diverted to the oil palm bunches but relatively low quantities to the fruits. Though P uptake is much smaller than K uptake, the proportion of P diverted to the bunches is also large. Lower proportion of N, Mg and Ca are removed in the bunches. Hence residual contents of these elements were low at harvest in this study. Compared with the original level at the beginning of the experiment, residual N in the soil at harvest was less than half. Coconut husk contains large quantities of K and Ouvrier and Ochs (1978 noted that the husk removed more nutrients than any other part of the fruit and percent K removed was higher than any other element. But surprisingly, not much of K or any other element was released to the soil with coconut husk mulch in this study
The findings here have many practical implications. The results show clearly that mulches are valuable not only in conserving soil water and increasing permeability but also in increasing the amount of exchangeable K. Additionally mulching should reduce labour on weeding. Child (1964) has cautioned that though mulching is valuable in co conut culture, with most available materials, the possibility of encouraging the activity of termites must be borne in mind. The activities of termites are location specific and in environments where they are not a threat, muching should constitute a useful cultural practice. The mulches used in polybag nurseries in Nigeria depend on availability of material. For instance, at the Main Station of NIFOR Near Benin, the Sub-station at Abak and the outstation at Onishere, it is relatively easy to use oil palm bunch refuse. At the coconut sub-station near Badagry where bunch refuse is not easy to come by, shredded coconut husk is used. In the alternative grass and even dry tree leaves could be used.
